Sophus Lie's 1884 differential invariant paper By Robert Hermann with translations by Michael Ackerman. Brookline, Mass. (Math. Sci. Press). 1976. 281 pp. US $20 by Hawkins, Thomas
HM4 Reviews 229 
SOPHUS LIE'S 1880 TRANSFORMATION GROUP PAPER. By Robert Hermann 
with translations by Michael Ackerman. Brookline, Mass. 
(Math. Sci. Press). 1975. 587 pp. US $28. 
SOPHUS LIE'S 1884 DIFFERENTIAL INVARIANT PAPER. By Robert 
Hermann with translations by Michael Ackerman, Brookline, 
Mass. (Math. Sci. Press). 1976. 281 pp. US $20. 
&viewed by Thomas Hawkins 
Boston University, Boston, Mass. 02215 
These two books constitute volumes I and III of the 
series "Lie Groups: History, Frontiers and Applications". One 
of the objectives of this series is to present major 19th-century 
works on Lie groups and differential geometry in English 
translation. The emphasis upon Sophus Lie in the early volumes 
reflects Hermann's view that: "Among all the 19th-century masters, 
Lie's work is in detail certainly the least known today. Many 
of his ideas and problems have hardly been touched since his 
death." 
Volume I contains an English translation of Lie's paper 
"Theorie der Transformationsgruppen I" (Math. Ann. 16 (1880), 
441-528). Lie began to create his monumental theory of 
transformation groups in the fall of 1873. The following year 
his first publication on the new theory appeared, but it was an 
unilluminating summary of results. Lie really began to expound 
his new ideas in a series of articles in the Norwegian Journal, 
Archiv for Mathematik, in 1876-1879. These papers are written 
in German and form an excellent, readable introduction to Lie's 
work. One of the problems Lie treated in these papers is the 
determination of all possible transformation groups in one or 
two variables, and in the process of solving it many of the 
central ideas arose naturally. In order to gain greater 
recognition for his work, he published a revised version of his 
solution to this problem as "Theorie der Transformationsgruppen 
I" . (Part II never appeared.) Like the Archiv papers, the 
paper of 1880 provides an excellent introduction to Lie's work, 
one that is not difficult to read for anyone with a solid 
undergraduate background in mathematics. Hermann has chosen 
his source material well, and Michael Ackerman's translation 
appears, on the basis of spot checks, to be well done. Hermann 
has also allowed Lie to write his own foreword by presenting a 
translation of part of Lie's foreword to Geometrie der 
Berijhrungstransformationen (1896), in which Lie reflects upon 
the nature and historical significance of his work on transfor- 
mation groups. 
About two-thirds of Volume I has been written by Hermann 
himself. He has intertwined commentary (in italics) and 
sections of Lie's paper. The comments serve to translate Lie's 
mathematics into modern mathematical idiom and should probably 
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be ignored on first reading since they tend to distract from the 
flow of Lie’s own thought. To make the commentary intelligible, 
Hermann has written four introductory chapters which summarize 
vast amounts of modern terminology and results. Anyone not 
already familiar with this material will probably find it 
extremely difficult to digest. There are also three concluding 
chapters in which he presents his own version of the material 
and indicates its relevance to system control theory. Historians 
working on the history of Lie groups or algebras may find 
Hermann’s comments of interest, but for most readers of Historia 
Mathematics, Lie’s paper itself will be the main attraction. 
Anyone interested in seeing how Lie initiated the theory that 
bears his name should certainly study the paper of 1880. For 
those who can read German, the edition in Lie’s Gesammelte 
Mathematische Abhandlungen is recommended because of the exten- 
sive and helpful footnotes by F. Engel. For those preferring 
to read it in English, Ackerman’s translation is recommended. 
The translation would also be appropriate original source 
material for a course in the history of 19th and 20th century 
mathematics. 
The second volume under review follows essentially the 
same format with roughly the same admixture of Lie and Hermann. 
It contains an English translation of “Ueber Differential- 
invarianten” (Math. Ann. 24 (1884), 537-578). Lie’s work with 
transformation groups was largely motivated by his interest in 
the theory of differential equations, and he always regarded the 
application of his general theory to differential equations as 
its chief justification. Much to his regret, he never had the 
time and health to fully develop this application of his theory, 
although various aspects were touched upon in his papers such 
as the one included in this volume, which deals primarily with 
the differential invariants of infinite-dimensional Lie groups. 
According to Hermann, this particular paper contains an abun- 
dance of rich mathematical ideas which have never been treated 
rigorously by modern methods. Specialists in Lie groups and 
differential algebra, with or without a penchant for history, 
would undoubtedly profit from a careful examination of the 
paper. The translation is followed by several chapters in 
which the further development of the theory of differential 
invariants is discussed by Hermann. 
In view of the cost of these books, it must be pointed 
out that they are paperbacks, and the large number of pages 
involved is due in part to the fact that the printing is done 
from a typescript copy with a maximum of about 24 lines per 
page. 
